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1 
This invention relates to a system and ap- 
paratus for moving granular or pelleted contact 
material or catalyst from a lower receptacle which 
receives the material in a continuous stream 
wardly into and through an elongate condiit to 
an upper receptacle, In-particular the inven- 
tion is directed to ap!oaratus for introducing ma- 
terial in the lower receptacle into a fluid stream 
in ortier to convey the material through the elon- 
gare conduit in such a manner as fo reduce 
trttion of the material particles or pellets to a 
minimum during passage to the upper receptacle. 
It is well known in the art of catalytic opera- 
tions, such as the cracking of heavier etroleum 
fractions to gasoline and other hydrocarbon proc- 
essing operations to use a catalytic or contact 
material in a continuous system. In such con- 
tinuous systems a conversion zonÇls operated con- 
tinuously while a second zone operates con- 
tinuously in regeneration. Most commercial 
moving catalyst systems have the conversion 
zone and regeneration zone in super!oosed rela- 
tionship with the conversion zone usually above 
the regeneration zone so that the catalyst or 
contact material moves through the conversion 
zone to the regeneration zone by gravity and 
after regeneration If ls carried upwardly and re- 
turned to the conversion zone to repeat the cycle 
of oeration. To return the catalyst or contact 
matertal from the lower regenerating zone to 
the uper conversion zone two well known 
means applicable to the transportation of granu- 
far solidsfrom one locus to another have been 
used, namely: by mechanical conveyors and by 
pneumatic conveyors, in the latter of which air, 
steam or flue gas produced at the reflnery ls 
readtly available as the pneumatic lifting medium. 
It is necessary in systems employing con- 
version and regeneration zones in SUlerposed 
relationship to convey the catalyst or contact 
terial which is usually in pelleted or granular 
form through a conduit several hundred fèet in 
length in ortier to return it from the lower reac- 
tion zone to the upper reaction zone. From the 
lower, reactton zone the matertal is delivered to 
a receptacle positioned at a lower level from 
wlch the material fs lifted through said con- 
duit to the upper reaction zone. This lower- 
most receptacle ls generally known in the art as 
an engager since the material is engaged there- 
in by the lifting medium to effect the lifting op- 
 eration. The lower end or inlet end of the lift 
conduit extends into or is in communication 
with the engager receptacle while the upper end 
or ourlet end of the lift conduit communicates 
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wlth an upper receptace positioned at a level 
above the top of the upper reaction zone or cham- 
ber. The upper receptacle is designed so that 
the lifting medium is separate(, from .the catayst 
5 or contact material and is generally Imown s thé. 
disengager. 
The present invention ls directed to the 
gager portion of the. continuous catalyst system. 
According to the invention a stream of lifting 
10 fluid Jmpinges upon material beow the lift con- 
duit and conveys.such material into the lift con- 
duit while another stream of lifting fluid lift 
the material, so conveyed, upward through the lift 
conduit into the dlsengager. 
15 A more complete understanding, of the present 
invention may be had by reference to the followo 
ing description taken in connection with the aco 
companying drawings which form a part of thé. 
application in which: 
20 Figure 1 is an elevational View partly in section 
for schematically showing the improved arrange- 
ment as applied fo the typical conttnuous catalytic 
cracking system. 
Figure 9. is an enlarged sectional elevation 
25 showing the invention as applied to the engager 
portion of the catalytic crackJng system. 
Figure 3 ls a view taken along the line 3--3 
of Figure 2. 
Referring to Figure 1 of the drawing which 
30 c!early shows the structural elements of the 
system, a lower receptacle or chamber 10 func- 
tions as a catalyst engaging zone; that is, a zone 
wherein the catalyst ls engaged by fluid supplied 
thereto by means of a conduit I I extending 
35 wardly lnto the chamber 10 and an upper con- 
duit 12 for suppying the lifting fluid to the 
 upper end of the engaging chamber for passage 
downwardly into the chamber. The lift conduit 
is indicated af I and comprises a vertical con- 
40 duit having ifs lower end positioned within, the 
chamber 10 and ts upper end extending into an 
upper chamber I  which is nown as a disengag- 
ing chamber or zone wherein catalyst is disen- 
aged from the fluid which is used to lift the cata- 
45 lyst upwardly into the disengaging zone. The lift 
fluid is dischared from the upper chamber 
through a conduit I  and is passed to any conven- 
tional separating means such as a cyclone sepa- 
rator 16 having an upper valved conduit I in 
50 communication therewith to remove separated 
fluid and lower valved conduit I for removing 
any particles which had become entrained in the 
lifting medium. 
The catalyst which remains in the disengager 
 [ ls returned by gravity to an upPerreaction 
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chamber I  wheretn usuall7 a reaction is effected 
to obtaln the desired product and continues to 
flow by gravity into a lower reaction chamber 
wherein the catalyst or contact materlal ls re- 
generated to remove therefrom any deposits 
which have been formed in the Upler chamber 
19. Frorn the lower chamber 21! catalyst or con- 
tact material continues to flow by gravlty and 
ls returned to the engaglng chamber I1. The 
conduits 21,  and 2 through which the cata- 
lyst or contact material flows in returning from 
the disengager 14 to the engager I1 are usually 
lrovided with means for SUlllying seam or 
other gaseous lurglng medium thereto in order 
to lrevent reaction lrOducts formed tri chamber 
19 and regeneratton fumes formed in chamber 
2 from communlcattng with the other cham- 
bers in the unit. 
Referring to Figures 2 and 3 a fluid medium 
ls SUlllied through the conduit II which 
ends Ulwardly through the bottom of the 
gager I1 and bas its Uller olen end lositioned 
a short distance below the lower end of the lift 
conduit 13 The bottom of the lift conduit 
is lrovided with llate 31 having a central aler- 
ture 31 therein. Within the central alerture 
lositioned a short Ulstanding tube or nozzle 
formtng with the lift conduit 13 an annular 
slace 33. Vithin the annular slace 33 a ring 
conduit 3§ ts losttioned and ls lrovided with a 
lifting fluid SUllytube 36 having an olen end 
exteriorly of the engager 6 for SUlllying the 
lifting medum thereto. The ring conduit l's lro- 
vided with an alertured area 3 which may tal:e 
the form of alertures or a continuous annular 
olening. 
In normal Oleraton of a continuous cracl:ing 
system catalyst wlll return by conduit 23 to the 
engager I1 continuously and will be lifted from 
the engager I1 Ulwardly into the disengager 14. 
In order to effect the liftng or moving of the 
catalyst Ulwardly fluid from conduit II will be 
directed from its Uller olen end lnto the body 
of catalyst or contact material diSlosed there- 
above to lift the material Ulwardly lnto the tube 
2 from which it wlll tend to lass into the an- 
nular slace 33. Air from the SUllly lile 6 wlll 
through the annular conduit 3§ direct a fluid 
stream Ulwardly through the annuiar slace 
and then into the lft condoEt 13. The velocity 
at the lower end of tbe ift conduit will be rel- 
atively low until the mxture of fluid and cata- 
lyst lellets or laricles flll the lift conduit 
after which the catalyst will be lifted at a grad- 
ual increase" in velocity until it enters the disert- 
gager 14 where It wili selarate from the stream 
of lifting fluid due to the reduced velocity of the 
stream as It enters the relatively large area of 
the disengager 14. 
The fluid stream acting UlOn the material to 
convey it into the tube 32 need be a stream of 
only suflcient velocity to carry the material 
through the tube, in which case it ls slread lat- 
eraliy in all drections and tends to drOl into 
the annular slace 33. As it thus overflows the 
tube 2, It encouners an annular stream of liq- 
uid at h';gh velocity, such stream alone being ef- 
fective to raise the materlal throuh the lift con- 
duit 13. The stream of fluid discharged from 
ltle  I may, however, e a relatively higher 
octty strem, in which case the material may 
leave tube 32 in an Ul,ard stream of gradually 
lncreasn diameter and be lifted through the 
lift «nduit by the combined action of both fluid 
streams. However, care should be taken that 

the velocity of the fluid dlscharged from llle I ! 
ls not so hlgh as to cause excessive attrition of 
solid material during lts lassage through 
nozzle 32. 
 It should be understood that the lresent in- 
vention ls hot directed to usual lneumatic con- 
veying allaratus but is concerned with the con- 
tinuous movement of catalyst or contact material 
from the engager I I to the disengager 14 in such 
10 a manner that the catalyst or contact material 
is raised to the disengager 14 with the smallest 
degree of frictional contact of the catalyst or 
contact material with itself or with the lifting 
allaratus. 
15 I clatm: 
1. Allaratus for elevating granular material 
from a lower chamber containing a body of the 
material o an Ulper chamber which comlrises 
an uIright elevattng conduit having lts lower end 
20 extendlng through the top of said lower cham« 
ber to be positioned therein and is Uller end 
extending into the Uller chamber, a llate having 
a central alerture therein secured to the lower 
end of the elevating conduit,  nozzle having its 
25 lower end secured in said alerure and ifs Uller 
end exending a short distance into the elevatin 
conduit lroviding a slace therewiçh, a fluid con- 
duit extending through the botom of the lower 
chamber and having its outlet end lositioned 
30 below the lower end of the elevating conduit and 
within the body of granuiar material to lift the 
maerial Ulwardly and through said nozzle, 
means for sUlllying a fluid at high velocity to. 
said slace to convey the maerial lassing through 
3 the nozzle Ulwardly into and through the ele- 
vatng conduit to the Uller chamber. 
2, Allaratus for elevating granular material 
from a lower chamber containing a body of the 
material to an Uller chamber which comlrises 
0 an ulright elevating conduit having its lower end 
exending through the tol of said lower chamber 
to be losioned therein and is Uller end extend- 
ing into the Upler chamber, an annuiar llate 
having a central alerture therein secured to the 
5 lower end of the elevating conduit, a nozzle hav- 
ng is lower end secured in said alerure and 
it Uller end extending a short distance into the 
elevating conduit lrovtding an annular slace 
therewith, a fluid conduit extending through the 
50 botom of the lower chamber and having its out- 
let end lOSitioned below the lower end of the 
elevaçng conduit and wihin the body of granular 
material to liït the material Ulwardly and 
through said nozzle, means for SUlllying a fluid 
5 at high velocity to said annuiar slace fo convey 
the material lassing through the nozzle Ulwardly 
into and through the elevating conduit to the. 
Ulper chambr. 
3. Allaratus for elevatng granular maçerlal 
60 from a lower chamber containing a body of the 
maerial to an Uller chamber which comprises 
an ulright elevating conduit having its lower end 
extending through the tOl of said tower chamber 
65 to be lOSiioned within the body of material and 
it Uller end extending into the Uller chamber, 
an annular llate having a central alerture 
therein secured to the lower end of the elevating 
conduit, a nozzle having ifs lower end secured 
70 in said alerture nd îts Uller end extending a 
short distance ino the elevating conduit lro- 
vidng an annular slace herewith, a fluid con- 
duit extending through the bottom of the lower 
chamber and having it ouater end lOSitioned 
75 below the lover end of the elevatng conduit and 
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witlfin the body of granular material fo lift the 
material upwardly into and through said nozz]e, 
a ring conduit positioned within said annuiar 
space, an apertured area therein, means for sup- 
plyiIlg a flUid af high velocity to the rLng conduit 
for passage upwardly through the annuiar space 
¢o convey the material passing through the nozzle 
upwardly into and through the elevating con- 
duit fo the upper chamber. 
4. ApParatus for elevating granuiar material 
from a lower chamber containing a body of the 
material to an upper chamber which comprises 
an upright elevating conduit having its lower end 
extendtng through the top of said lower chamber 
fo be positioned therein and its upper end extend- 
ing into the upper chamber, a plate having a 
central aperture therein secured to the lower end 
of the elevating conduit, a nozzle having lts lower 
end secured in said aperture and its upper end 
extending a short distance into the elevating 
conduit providing a space .therewith, a fluid con- 
duit extendlng through a wall of the lower cham- 
ber and having its ourlet end positioned below the 
lower end of the elevath.g conduit and within 
the body of granular materialto lift the material 
upwardly and through said nozzle, means for 
supplytng a fluid ai high veloclty to said space 
to convey the material çasstng through the nozzle 
upwardly into and through the elevating conduit 
to the upper chamber. 
5. Apparatus for elevattng granuiar material 
from  lower chamber containlng a body of the 
material to an upper chamber which comprises 
an uprtght elevattng conduit havL its lower end 

extending through the top of said lower chamber 
to be positioned therein and its upper end extend- 
ing into the upper chamber, a plate having a 
central aperture therein secured to the lower end 
5 of the elevating conduit, a nozzle having ifs lower 
end secured in said aperture and ifs upper end 
extending a short dLstance into the elevattng con- 
duit providing a space therewith, a fluid conduit 
extending through a wali of the lower chamber 
10 and having its ourlet end positioned ,below .the 
lower end of the elevating conduit and within 
the body of granuiar material to lift the material 
through and beyond said nozzle upwardly and 
laterally within the elevating conduit, means for 
1,5 supplylng a fluid at a hlgh velocity to said spa¢e 
and .fo therein direct it upwardly lnto the elevat- 
ing conduit fo provide a lifttng force to the mate- 
rial that has been supplied as specLfled to the 
conduit through said nozzle. 
2O 
EDWARD J. GRACE, J. 
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